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Insecticidal effects of Oedaleus asiaticus entomopoxvirus in combination with 
chemical insecticides and effects on the main activities of detoxification 
enzymes of its host 

YANG Xin-Hua'[] LI Yong-Dan"" [] TIAN Zhao-Feng[] SHI Xue-Yan'[] Gao Xi-Wu[] 1. Department of 
Entomology[] China Agricultural University[] Beijing 100094[] China[] 2. Institute of Plant and Environment 
Protection[] Beijing Academy of Agriculture and Forestry Sciences[] Beijing 100089[] China] 

Abstract[] Third-instar nymphs of Oedaleus asiaticus were fed on artificial diet mixed with combinations of O. 
asiaticus entomopoxvirud] OaEPV[] and the insecticides of malathion[] chlorpyrifos[] g-cypermethrin[] cyfluthrin 
and deltamethrin[] in which OaEPV was used as a synergist. Mortalities were observed[] and LCs values and 
the synergic ratios were determined. The specific activities of two enzymes[] carboxylesterase[] CarE[] 
glutathione S-transferases[] GSTs[] in relation to the pest resistance to insecticides were also assayed. The 
results showed that combinations of OaEPV and chlorpyrifos[] B-cypermethrin[] cyfluthrin[] deltamethrin had no 
distinct synergism[] whereas the combination of OaEPV and malathion was more effective than malathion alone 
in some degree. The synergic ratio of OaEPV to malathion was 1.42 times. Except deltamethrin[] the specific 
activities of CarE in the midgut of O. asiaticus nymphs treated with mixtures of OaEPV and other insecticides 
mentioned above were inhibited obviously as compared to insecticide treatments alone. The highest inhibition 
ratio of CarE specific activity[] 4.21 times[] appeared when OaEPV was mixed with malathion. The specific 
activities of GSTs in the midgut of O. asiaticus treated with the mixtures of OaEPV and cyfluthrin or OaEPV 


and deltamethrin were evidently inhibited as compared to insecticide treatments alone. The specific activities of 
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CarE and GSTs in the fat body of O. asiaticus treated with the mixtures[] however[] were not significantly 


changed as compared to insecticide treatments alone. The results suggest that OaEPV enhances the insecticidal 


effects of chemical insecticides against O. asiaticus by inhibiting the specific activity of CarE in the midgut. 


Key words[] Oedaleus asiaticus entomopoxviru$] OaEPV[[] chemical insecticides[] synergism[] carboxylesterase 
O CarE[T] glutathione S-transferased] GSTs[T] enzyme activity 
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Table 1 Effects of OaEPV in combination with different chemical insecticides on Oedaleus asiaticus 








unu oO OOO0Ms%0000 DO b oO 
Pesticide types Treatment LC4j 95% limits mg/mL] Slope + SE Ratio 
00000 UD D Malathion 0.0672] 0.0539 ~ 0.09020 2.235 + 0.482 1.42 

Organophosphorous OaEPV+0 [] O O Malathion 0.0478] 0.0344 ~ 0.05920 2.611 + 0.056 
O DO Chlorpyrifos 0.03470 0.0272 ~ 0.04150 3.122 + 0.503 1.13 
OaEPV +0 O O Chlorpyrifos 0.03060 0.0216 ~ 0.03810 2.553 € 0.476 
00000 UD UI DU f-cypermethrin 0.00988] 0.0078 ~ 0.01180 2.892 + 0.485 1.21 
Pyrethroid OaEPV +0 00000 cypermethrin 0.00816] 0.0054 ~ 0.0104[] 2.170 + 0.454 
00000 Cyfluthrin 0.01380 0.0081 ~ 0.01800 2.037 + 0.458 1.08 
OaEPV +0 D] OO D]. Cyfluthrin 0.01280 0.0067 ~ 0.01730 1.928 + 0.453 
0000 Deltamethrin 0.00078] 0.00052 ~ 0.000980 2.408 + 0.100 1.38 
OaEPV + 0 O O O Deltamethrin 0.00058] 0.00033 ~ 0.00100 2.162 + 0.221 
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Fig. 1. Time-mortality curve of 3rd instar nymphs of Oedaleus 


asiaticus infected by OaEPV in combination with malathion 
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Table 2 Effect of OaEPV in combinations with chemical insecticides on CarE and GSTs specific activities 


in the midgut of Oedaleus asiaticus 


CaEDO DO 


esrst D U ü 














x CarE specific activity d GSTs specific activity ne 
O OD min”? mg" ![] O mmol. min * mg ![] 

0000 Malathion 159.62 +9.82 b 3.62 0.331 + 0.031 be 1.00 
OaEPV + 0 0 D] O Malathion 37.89 +2.95 f 0.86 0.246 + 0.025 c 0.74 
O O O Chlorpyrifos 164.52 + 10.07 b 3.73 0.512+0.015 a 1.54 
OaEPV +0 [] O Chlorpyrifos 109.06 + 8.99 c 2.47 0.544 + 0.020 a 1.64 
000000 f-cypermethrin 76.31+3.26 d 1.73 0.320 + 0.027 bc 0.96 
OaEPV + 0 00000 B-eypermethrin 56.80+3.10 e 1.29 0.338 + 0.034 be 1.02 
00000 Cyfluthrin 192.91 € 8.25 a 4.37 0.358 + 0.029 bc 1.08 
OaEPV + 0 0 D D D. Cyfluthrin 166.40 € 9.78 b 3.77 0.286 + 0.021 c 0.86 
0000 Deltamethrin 22.52 +1.24 f 0.51 0.385 + 0.025 b 1.16 
OaEPV + 0 0 O O Deltamethrin 20.46+1.11 f 0.46 0.238 + 0.034 c 0.72 
OaEPV 30.94 + 2.37 f 0.70 0.271 x 0.019 c 0.82 
DO CK 44.10 € 2.45 ef 1.00 0.332 + 0.015 bc 1.00 

D00000 30000000 «000M000000000000000000 P<0.05010 OO The data in the table indicate mean + 





SEL] and data in the same column followed by the different letters at lower case differ significantly] P < 0.05[]. The same below. 
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Table 3 Effect of OaEPV in combinations with chemical insecticides on CarE and GSTs specific activities in the fat body 
of Oedaleus asiaticus 














CarE GSTs 

00 CarE ee D D GSTs o 1 0 
Treatment NS > Ratio í A Ratio 

O ODsy min^^ mg-![] O mmol min” * mg D 
0000 Malathion 2.04 € 0.40 e 0.28 0.116 + 0.017 c 0.83 
OaEPV+0 [] 0 O Malathion 1.18+0.37 e 0.16 0.269 + 0.030 b 1.92 
O U O Chlorpyrifos 33.65+2.56 a 4.57 0.210 + 0.040 be 1.50 
OaEPV + 0 O O Chlorpyrifos 16.02 + 1.67 b 2.18 0.396 + 0.037 a 2.83 
UD UD UU f-cypermethrin 6.11 +0.42 d 0.83 0.212 + 0.042 bc 1.50 
OaEPV + 0 0 0 0 0 0 f-eypermethrin 6.36 +0.39 d 0.86 0.366 + 0.050 a 2.64 
00000 Cyfluthrin 6.29 € 0.42 d 0.85 0.263 + 0.028 b 1.86 
OaEPV+0 0000 Cyfluthrin 11.73 € 0.87 c 1.59 0.156 € 0.026 c 1.09 
0000 Deltamethrin 3.16 +0.34 e 0.43 0.218 + 0.032 bc 1.57 
OaEPV + 0 O O O Deltamethrin 13.81 € 0.69 bc 1.88 0.170 € 0.021 c 1.21 
OaEPV 6.87 €0.42d 0.93 0.196 € 0.009 bc 1.40 
DO ck 7.36 +0.23 d 1.00 0.140 + 0.020 c 1.00 
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